Aside from the agglutination test, the most common method of differentiating between the paratyphoids, alpha and beta, is the reaction with litmus milk. Alpha is usually stated to give a permanent acidity while beta is said to give a permanent alkaline reaction after an initial acidity. Lehmann and Neumann (1912) , for example, state that for B. paratyphosus A, litmus milk "bleibt sauer (B. paratyphosus B wird alkalish und blau.)" It is stated, moreover, that in litmus milk alpha is, "wie Typhus, ohne Aufhellung." While engaged in a broader study of the relationships of pathogenic milk-alkaline organisms as a whole, the attention of the writer was engaged by reactions of the paratyphoids which appeared to depart from the usually accepted type.
The data to which attention is directed are presented in the accompanying Bact mate unity of the paratyphoid B group, the hog cholera and the enteritidis groups. The strains of Bact. pullorum were derived from epidemics among young fowls and were checked by agglutination tests.
To present the matter briefly, the table shows that all of the "A" strains gave anl initial acidity which returned to neutral by the twenty-second day; that the strains of paratyphoid B gave no initial acidity (though the tubes lightened somewhat), and gave an alkaline reaction beginning about the eighth day. By the time the paratyphoids A had returned to neutral, the paratyphoids B showed a moderately strong alkaline reaction (grade 2). The hog cholera and the mouse typhus strain behaved as did the paratyphoids B. The enteritidis strains agreed fairly well with the paratyphoids B, but gave a partial or complete reduction on or before the sixth day. The tests of enteritidis will bear repeating. The pullorum strains showed an initial acidity which passed quickly into a neutral, then to an alkaline reaction about the thirty-eighth day, sometimes earlier. The strains of B. avtisepticus did not alter the appearance of the milk in any way during the course of the observations and the control tubes remained essentially unchanged up to the time of evaporation.
The special point to which attention is now called is that notwithstanding the difference which appears between the paratyphoids A and B at the twenty-second day, the difference tends to disappear with the lapse of time. On the thirtyeighth day two of the eight paratyphoid A strains were alkaline; on the fiftieth day three were alkaline; and on the ninetieth day all showed a strong alkaline reaction (grade 3). At this time the only difference between the alpha and beta types was that the beta types showed a slightly stronger alkalinity (grade 4), also by transmitted light, a deep wine-red translucency, while the A types showed no translucency. In other words after the lapse of ninety days in litmus milk, the two groups were practically indistinguishable so far as the degree of alkalinity was concerned.
These results appear to suggest that "permanent acidity" cannot be regarded as one of the chief characteristics of B. paratyphosus A as stated by Bainbridge (1909) ; and that initial acidity cannot be regarded as a permanent feature of B. paratyphosus B as stated by many writers. It is clear that both give the "terminal alkaline" reaction; and the only difference is one of time and degree. In other words there appears to be, in this respect, no fundamental qualitative difference between the two bacterial types, but one involving quantitative relations only. This circumstance might suggest that, although the litmus milk test may be employed with advantage to differentiate between the two groups, the readings should be taken at a definite time, possibly not earlier than the twelfth day; and for B. paratyphosus A, not later than the thirtieth. In other words the test of B. paratyphosus A in litmus milk is not the absence of a terminal alkaline reaction, but the presence of a marked initial acidity; while the test for B. paratyphosus B is a strong alkaline reaction which usually begins to appear in REACTION OF PARATYPHOIDS, ALPHA AND BETA milk at a period comparable with the acid-stage of B. paratyphosus A. In view of the similarity in reaction after long periods, the translucency ("Aufhellung") test would seem to gain an added significance as a means of diagnosing the A types, although more data are needed on this point.
ADDENDA
After the above note was prepared for press, the paper by Krumwiede, Pratt and Kohn (1917) came to the notice of the writer. The results for the most part correspond, aside from the circumstance that the present writer did not observe the intergradation of the A and B types, with respect to the degree of the alkaline reaction. This may be due to the fact that Krumwiede studied a much greater number of cultures. Krumwiede does not mention the presence or absence of translucency which the present writer is inclined to regard as an important diagnostic feature, separating the A types from the B and enteritidis and hog cholera types quite as distinctly as the initial acid reaction of the A group. It might be of interest to ascertain whether the feature of translucency, if studied in a greater number of cultures such as Krumwiede reports, would show intergradations which the present writer may have missed in the smaller number of strains examined.
